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Abstract 
This investigation contributes a framework of the 
relationships among the faulty elements of a knowledge 
system in a project-based organization. The framework 
was developed during an applied research project at a 
R&D organization. A lmowledge system can be defined 
as a series of inputs, processes, and outputs that interact 
with each other with the purpose of enhance the 
performance and capabilities of an organization or work 
unit through knowledge. The framework was developed 
using literature, our experience as applied researchers, 
and data collected from members of a R&D 
organization. Data was collected through a survey, 
interviews, and group meetings. The process of 
developing the framework and the framework itself can 
be used by project-based organizations and R&D 
organizations in particular to design and enhance 
knowledge systems in projects. Academics and 
researchers can use the results of this investigation as a 
foundation for further research and development in the 
area of knowledge management and organizational 









This investigation was motivated by the low performance 
faced by a R&D organization in its knowledge system. In 
despite of the efforts made to implement and operate the 
knowledge system, the system did not add value to the 
organization performance and capabilities. Limited 
lessons learned were created, searched for, validated, and 
implemented using the knowledge system. The 
perception of the majority of the stakeholder about the 
knowledge system was negative and most of them held 
responsible other stakeholders for the low performance 
of the system. Managers faced the challenge of 
identifying and understanding the faulty elements of the 
knowledge system that could enable them to make a 
diagnostic and potentially make changes in the system. 
The limited performance of knowledge systems in 
organizations has been largely discussed in knowledge 
management and organizational learning literature. 
Factors as a lack of a learning culture, a wrong selection 
576 
of methods and tools to execute knowledge 
processes, and lack of motivation to share and apply 
knowledge are some of the commonly referred 
factors in the literature (Dixon, 2000; Leonard and 
Kiron, 2002; Maya, et al., 2005). In despite of these 
advances, there is not a general approach that can aid 
organizations to identify the faulty elements of its 
knowledge system, specifically, 111 R&D 
organizations. 
Based on the • challenges faced by the R&D 
organization and on the gaps in the literature we set 
our investigation to answer the management 
question: what elements of the knowledge system of 
an R&D organization can negatively affect its 
performance? We address this question by 
implementing an applied research approach in which 
we used knowledge management and organizational 
learning literature, as well as, our experience as 
applied researchers to defrne and investigate elements 
in the knowledge system. We administer one survey, 
performed interviews, and collected historical data 
from the organization that enable us to identify the 
faulty elements of its knowledge system. The results 
of our analysis enabled us to build a framework that 
represents the faulty elements of the knowledge 
system and their relationship with other elements of 
the knowledge and project management systems of 
the R&D organization. The results of this 
investigation contribute to the body of knowledge of 
organizational learning and knowledge management 
in projects and R&D environments. Practitioners can 
use the framework and methodology of this 
investigation as a guide to assess faulty knowledge 
systems in project-based and R&D organizations. 
In the next sections, we provide a review of the 
literature on knowledge management in the project 
environment. Later we provide the analysis of the 
knowledge system we study in the R&D 
organization. We finalize with managerial 
implications of the results of the investigation and 
conclusions. 
Background 
Knowledge management (KM) aims to address the 
challenges faced by modern organizations of 






knowledge (Druker, 1993; Davies, 2000). KM is 
intended to use, improve, maintain, and create 
organizational capabilities to generate sustained 
competitive advantage in organizations (Yeung, et al, 
1999). KM is commonly defined as the processes, tools, 
and techniques that make available the right knowledge 
to the right knowledge worker, at the right time. The 
current body of knowledge on KM is very extensive and 
still growing. 
In this investigation we use Glazer's definition of 
knowledge as a foundation for understanding knowledge 
processes. Glazer defines knowledge as information that 
has been given meaning, and information as data that has 
been given structure (1999). Different knowledge 
processes have been identified and include, but are not 
limited to (Nonaka, et al, 1996; Rugles, 1997; Tyndale 
2000, Dixon, 2000): knowledge creation or generation, 
knowledge organization (i.e., storage and code), 
knowledge transferring (i.e., acquisition and 
dissemination), knowledge assimilation (i.e., learning), 
and knowledge application. A system perspective in the 
operation of knowledge processes has generated the 
definition of knowledge systems in which we support our 
investigation. A knowledge system can be defined "as a 
series of inputs, processes, and outputs that interact with 
each other with the purpose of enhance performance and 
capabilities throughout knowledge in an organization or 
work unit. A knowledge system is influenced by four key 
stakeholders in an organization: the- senior managers, the 
knowledge managers, the knowledge engineers, and the 
knowledge workers" (Landaeta and Kotnour, 2005). 
Knowledge intensive environments are those in which 
the key knowledge for an organization (i.e., knowledge 
that provides competitive advantage) is complex and 
dynamic by nature. Research and development (R&D) 
organizations can be suggested as being knowledge 
intensive and project-based environments. Project-based 
organizations are characterized by a work arrangement in 
which several projects are concurrently and sequentially 
being managed (Nobeoka, 1995; Eskerod; 1996; Van 
Der Merwe, 1997). The relevant characteristics of 
project-based organizations include: project managers 
supervision of more than one project at any time; 
projects share common organizational resources; projects 
can have different areas of interests (e.g., R&D, 
marketing); organizational product and services are 
accomplish only through projects; project managers hold 
the power over the implementation of the activities; 
employees can be assigned to several projects at the 
same time; and there is a dynamic and stochastic arrival 
of projects into the organization (Bock and Patterson, 
1990; Eskerod; 1996). 
The opportunity for learning (i.e., to assimilate 
knowledge) is a natural part of a project management 
process, and it is critical for R&D organizations. Kotnour 
(1999) defines two modes of learning in a project: intra-, 
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and inter-project learning. Inter-project learning 
refers to the combination and sharing of knowledge 
across projects to develop capabilities. Intra project 
learning refers to the capture and sharing of 
knowledge within projects to increase perfom1ance 
and develop capabilities. Leaming within and across 
assist project managers in the accomplishment of 
three goals: (1) delivering a successful project, (2) 
delivering a series of successful projects, and (3) 
building capabilities (Kotnour, 1999). Different 
knowledge domains have been identified as critical 
for projects (Kotnour and Landaeta, 2003). Also, 
different methods and tools have been investigated 
and recognized as successful in the transfer and share 
of knowledge in the project environment (Dixon, 
2000; Kotnour and Landaeta, 2003; Kotnour and 
Vergopia, 2005). The selection and performance of 
these methods and tools vary depending on several 
organizational and technical critical factors (Dixon, 
2000; Kotnour and Landaeta, 2000; Leonard and 
Kiron, 2002, Maya, et al., 2005). 
Maya and colleagues (2005) identified the 
culture of the project-based organization as one of the 
critical factors that affect lessons learned systems in 
project-based organizations. In their work on 
learning in project organizations Gann and Salter 
refer to the difficulty of managing knowledge in 
-projects as "while learning is generally cumulative, 
the discontinuous and temporary nature of project-
based systems makes challenging the rapid 
assimilation of new knowledge throughout project-
based organizations" (2000, p. 970). The problem of 
managing knowledge in project-based organizations 
is not only based on the fast assimilation of 
knowledge or in the culture of the organization. The 
work of Gann and Salter's (2000) and Maya can 
colleagues (2005) represent only two of the possible 
scenarios that result from the combination of a 
knowledge system with a project management 
system, (Pinto, and Slevin, 1987; Nobeoka, 1995; 
Bacarini, 1999; Gann and Satler, 2000; Cook-Davies, 
2002; Loo, 2002; Kerzner 2005). A project 
management system is defined by Keating and Valera 
(2000) as "the structured set of technical and human 
entities that interact both formally and informally 
within a specific context to produce project results". 
Technical entities enable to manage projects ( e.g., 
work breakdown structure, project schedule, audit, 
and budgeting). Human entities refer to way the 
stakeholders of the project interact to influence the 
project performance and capabilities. 
Therefore, in order to understand how to 
effectively and efficiently manage knowledge within 
and across projects in a project-based organization, it 
is necessary to take a systems perspective to 
understand how the knowledge system and the 
project management system influence each other. In 
despite of the advances made in knowledge management 
and organizational learning literature in projects, there 
are still limited empirical investigations that use a 
systems perspective to analyze faulty knowledge systems 
in projects. 
Method 
In this investigation we used an applied research 
approach. We acted as external researchers during the 
duration of the applied research project. A 7 steps 
approach was developed during the applied research 
project to analyze a faulty knowledge system within a 
R&D organization. The first step we took was to meet 
with the senior, senior project, program and project 
managers of the R&D organization to understand the 
management challenges, the strategic importance, and 
the performance of the knowledge system. We asked 
general operational and performance questions to 
determine how the system operates and how well it was 
performing. General questions include what is the goal of 
the system, how long has been in function, and who was 
in charge of it. We then focus our questions on the 
performance of the knowledge system. Performance 
questions included: how many lessons learned are in the 
system, and how many are retrieved and input every 
week. Secondly, we met with the operations manager to 
identify their commitment to the applied research project 
and the point of contact within the organization that will 
act as the manager of the applied research project. 
Thirdly, we began to seek specific understanding on 
the design of the knowledge system that could enable us 
to comprehend in detail what it does, how, when, and 
whom is involved. Fourthly, we began to seek specific 
understanding of the operation of the knowledge system 
that could enable us to identify potential faulty elements 
and their origins. We conducted and analyzed the result 
of a self-administered short survey (i.e., 2 questions) 
applied to a sample of 35 members of the organization 
that included: engineers, project, program, senior project, 
and senior managers. Fifthly, we validated and further 
discuss the results of the analysis of the short survey with 
the manager of the applied research project assigned by 
the organization. Sixthly, we used the results of the 
validation and our understanding about the design, 
operation, and performance of the knowledge system to 
collect more data. We developed a questionnaire that 
enabled us to collect more data about the potential faulty 
elements identified in the previous steps. We invited in 
total 26 members of the organization to interviews, 
including technicians, engineers, project, program, and 
senior program managers. Data collected from 10 open-
ended questions was analyzed and the faulty elements of 
the knowledge system identified. 
Lastly, the results of the second and more extensive 
data analysis were discussed and validated, first, by the 
578 
project manager of the research project, and lately, by 
a group of senior, project, program, and senior 
program managers. 
Case Analysis 
Description of the organization. This applied 
research project took place at a relatively small R&D 
organization. The organization main focus is to 
design, develop, prototype, and manufacture 
mechanical elements and systems. The organization 
operates in three different locations and has about 
200 employees. This investigation took place in the 
headquarters. The organization manages about 100 
projects every year with main focus set on the quality 
and timely delivery of the elements and systems. The 
organization has a knowledge system that uses a 
lessons learned database and a best practices database 
as the backbones of its formal knowledge 
management and organizational learning activities. 
The databases function ai electronic warehouses to 
administer the input, search, storage, organization, 
and retrieval oflessons learned. 
Performance of the organization before the 
applied research project. This investigation was 
motivated by a situation that a R&D organization 
faced with the performance of its knowledge system. 
The situation of the knowledge system presented two 
main operational challenges. First, a limited number 
of employees seek and apply lessons learned even 
though there are formal (i.e., established) project 
management processes that enforce the dissemination 
of lessons learned. Only two program managers in 
the whole organization were actively inputting or 
retrieving lesson learned using the database. During 
program reviews none or very limited number of 
lessons learned are discussed and applied. 
Consequently, the knowledge system was not 
generating the outputs that it has been designed for. 
Secondly, although the lessons learned database 
has been reported to be functional at a general level 
of search and input of lessons learned, the database 
does not provide an efficient and effective capability 
to input and retrieve specific lessons learned. Narrow 
searches are not effective and take a good amount of 
time to be done. Consequently, this represented also a 
lack of capabilities and performance of the 
knowledge system. 
Implementation of the applied research approach. 
During tl1is investigation we developed and 
conducted a 7 steps applied research approach. 
Throughout the investigation we used our experience 
as applied researchers, as well as, relevant literature 
on areas as knowledge management, organizational 
learning, and project management as enabler of our 
research actions. Following we explain the performances 
of the 7 steps of the approach we developed. 
Step I-Understanding the management challenges, the 
strategic importance, and the performance of the 
knowledge system. We conducted a series of meetings 
with senior, senior project, program and project 
managers to understand the challenges they were 
experiencing with the operation of the knowledge 
system. From the general questions we asked we 
identified that the goal of the knowledge system is to 
improve projects' performance. The knowledge system 
has a best practices database that focus on collecting and 
sharing actions and understanding that have been proved 
as positively influencing project performance. The best 
practice database were not experienced major operational 
challenges, thus we did not investigate it. The knowledge 
system also has a lessons learned database focus on 
collecting and sharing actions and understanding that 
were proved to be problematic or not effective for 
projects. The lesson learned database has been 
functioning for almost 2 years and nobody was 
accountable for the administration of the database. The 
knowledge manager that developed the database had left 
the organization few months before our first meeting. 
In respect to the performance of the system, we 
found that nobody keeps record of how many lessons 
learned exist or are input, retrieved, or applied. In despite 
of this deficiency, all the managers we spoke with agreed 
that lessons learned are not being implemented across 
projects, and they are loosing the opportunity of, first, 
avoid problems, and secondly come out quickly from 
them. 
Step 2-Identifj,ing the manager of the research project, 
the research team, and the general research approach 
to follow. A member of the R&D organization was 
recognized as the project manager of the applied research 
project. The senior management selected the project 
manager from the quality assurance department. The 
project manager expressed a lot of interest in this project 
due to the common continuous improvement philosophy 
that knowledge management and organizational learning 
have with quality management. The project manager has 
been with the organization for more than 10 years and is 
a quality engineer. The project manager agreed to 
provide access to key personnel and critical 
infrastructure. 
After the selection of the project manager, we build 
the applied research team composed by some of the 
authors of this manuscript. With the project manager and 
team already set, we agreed to take a research approach 
that provides flexibility on the methodology and data 
collection and analysis methods to be used. This 
flexibility is critical in research projects in which the 
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context of the investigation is complex and is 
continuously changing. Another important factor that 
influenced the research approach to follow was the 
ability to quickly apply the results of the 
investigation in the organization. Consequently, we 
decided to use an applied research approach to 
identify the faulty elements of the knowledge system. 
Step 3-Seeking detailed understanding of the design 
of the knowledge system. The project manager of the 
applied research project provided us with more 
information and understanding about the lessons 
learned database and knowledge system in general. 
The project manager demonstrated how lessons 
learned were input and search in the database and 
provided us with soft-copies of key design elements 
of the database. We found that the database has a 
limited number of lessons learned stored. We also 
found that the majority of the lessons learned were 
written in long documents and vary in terms of 
format. The database is accessed through the Intranet 
and has an instruction page that specifies the purpose, 
scope, personnel responsible and accountable for the 
database. There is a submission page, a search page, 
and a confirmation page in which the users can 
review the lessons learned before it is formally entry 
into the database. In order to access ·the database, 
users must access to the Intranet and permission to 
log into the database. 
Step 4-Seeking general understanding of the 
performance of the knowledge system. After 
understanding how lessons were searched for, input, 
organized, and retrieved from the database, we began 
to identify potential weaknesses of the knowledge 
system. We applied a short survey through e-mail to 
engineers, senior project, program, and project 
managers to further understand the knowledge 
system. The questions were focus on the performance 
issues of the system. We asked two following two 
questions: briefly explain what have impeded you to 
use the lessons learned database; and briefly explain 
what have helped you to use the lessons learned 
database. An e-mail with these two questions was 
sent to 35 member of the organization. From these 
35, 21 opened the e-mail and 7 replied with the 
answers to the questions. The e-mail was sent to a 
sample of the members of the organization that 
include senior managers, project and program 
managers, engineers, and technicians. Our contact 
within the organization selected the personnel based 
on their willingness to contribute, experience with the 
database, and function within the organization. 
From the responses we got to these two 
questions 3 areas were identified as potential for 
further analysis: the software (i.e., the database), the 
lessons learned methodology, and the organization. 
Although the software works well at a high level of 
search, it does not work well at specific/more 
sophisticated searches and it does not has a good 
troubleshoot or help feature built on it. In regarding to 
the lesson learned methodology, we found that personnel 
complain that there is not a systematic way to create, 
validate, search, retrieve, and disseminate Lessons 
Learned. In respect to the organization, we suggested to 
look more in deep in to 4 of its key aspects: the 
personnel, the knowledge management, the project and 
program management, and the senior management. From 
the responses we got it seems that: the senior 
management provides limited resources to the operation 
of the lessons learned database; program managers do 
not encourage the use of lesson learned; the knowledge 
management function does not exist and there is not a 
clear leader that will fight for the resources needed by 
the database and provide the personnel with the 
orientation and minimum capabilities to use the database; 
personnel in general do contribute or search for lessons 
learned. Some individuals exposed personal and legal 
barriers as the reason why they never contributed lessons 
learned to the database. 
Step 5-Validating and discussing our understanding of 
the general performance of the knowledge system. We 
presented the results of our analysis to the project 
manager for further discussion and validation. We sent 
the results to the project manager of the applied research 
project for his review days before a formal review 
meeting with set with him. During the review meeting 
only one comment was not accepted by the project 
manager. One of the respondents of our short survey 
specified that he could not access the database to input 
lessons learned because the organization, for security 
purposes, has not granted him with formal access. This 
topic was discussed and was found that was an isolated 
event because this was the only foreign national 
individual in the organization at that time. Through this 
discussion we were able to identify another potential 
element of the project management system that was 
affecting the performance of the knowledge system. This 
element is the nature of projects and programs that were 
managed in the R&D organization. We found through 
our discussion that some projects will require security 
clearance from the personnel involved while other 
projects have commercial restrictions that preclude the 
transfer of information to projects of their competitors. 
Step 6-Seeking detailed understanding of the 
performance and operations of the knowledge system. 
All the 26 members of the organization invited for 
interview participated in a 15 minutes meeting in which 
they answered 10 open-ended questions. A limited 
number of these 26 participated via teleconference. A 
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total of 89% of all the engineers of the organization 
participated. We asked the questions provided in 
Appendix A. During the interviews, questions were 
further explained and notes were taken on the 
answers provided. Due to the 15 minutes time limit 
agreed with the interviewees, in few cases not all the 
questions were answered. The responses of the 
questions were organized in a database. A cause-
effect analysis was performed to understand and 
identify the systemic relationships affecting the 
creation, searching, retrieval, validation, and 
application of lessons learned in projects and 
programs. Faulty elements of the project management 
system and of the knowledge system were identified 
based on the extent to which the data support the 
influence of the elements upon the performance and 
capabilities of the lessons learned database. 
The analysis began at the individual level and 
moved up to the organizational level. At the 
individual level, 3 elements that can affect the 
performance and capability 'of the knowledge system 
were evaluated: the understanding on how to create, 
search, retrieve, and apply lessons learned; the 
capability to create, search, retrieve, and apply 
lessons learned; and the motivation to create, search, 
retrieve, and apply lessons learned. At the 
organizational level, we investigated the influence 
upon the three individual elements previously 
described of the following elements of the project 
management system and knowledge system: the 
senior management, the project and program 
management, the knowledge management, the nature 
of programs and projects, the learning culture, the 
knowledge management methodology, and the 
software. From the analysis of the data collected, a 
series of cause-effect relationships were established 
among the organizational level elements of the 
project management system and knowledge system 
with the individual level of the knowledge system. 
Following, we explain each of the elements of 
the knowledge system and project management 
system that were found to be not contributing to the 
performance and capabilities of the knowledge 
system. 
The software of the lessons learned database was 
found to be difficult to use, inflexible, and not 
functional. The software was intended to make more 
effective the execution of the knowledge processes of 
input, search, and retrieval of lessons learned. 
However, this tool was suggested as being not user 
friendly and effective at narrow levels. Also, the 
database do not separate and restrict access to lessons 
learned that are commercially sensitive or that require 
security clearance. 
The methodology to search for lessons learned was 
reported to be counterintuitive. We also found that there 
is not a formal method to create, validate, and apply 
lessons learned. A lack of a robust approach to create, 
search for, validate and apply lessons learned generated 
that the majority of the few lessons that were input were 
not totally valid and were under a format that makes 
them difficult to use. A lack of a robust approach to 
create, search for, retrieve, and apply lessons learned is a 
key cause of the limitations of the software of the lesson 
learned database. 
The types of projects managed by the organization were 
most of the time unique requiring the performance of not 
frequent tasks through non-routine approaches. This 
uniqueness cause the wrong assumption that lessons 
learned collected were not going to add value to other 
projects. Therefore, some of the respondents decided to 
not invest their limited time on creating and searching for 
lessons learned because their projects were very unique. 
This suggested a lack of motivation in the personnel 
because there were not benefits from their actions. 
In addition to the projects uniqueness, most of the 
projects and programs come out of well established 
relationships with customers. Commercial agreements 
with the customers require that the information of 
projects of a given customer cannot be accessed by 
members of projects of the given customer's 
competitors. This transfer limitation creates a barrier for 
the transfer of lessons learned across projects. However, 
this transfer limitation is not a barrier for the creation and 
application of lessons learned within the same 
customers' projects. Nevertheless, we found in the data 
collected that this transfer limitation also prevents 
personnel to create, search for, and apply lessons learned 
due to their perception that they will be violating contract 
agreements. Violating contract agreements can generate 
a situation that can jeopardize the work stability of the 
organization, the project team, or themselves. 
Another important fact about the nature of projects 
was the tight schedules negotiated with the projects 
customers. Tight project schedules are common 
characteristics of fast pacing R&D environments because 
they influence the time in which a service or product is 
put in the market. This organization deigns and develops 
aerospace elements and systems that are needed by larger 
R&D organizations. Thus, due to their R&D 
environment, they are often approached by customers 
seeking a fast service. In this particular R&D 
organization, the stress put on the timely delivery of 
projects is represented by the initiative of having in the 
main entrance of the headquarters a sign with the 
percentage of projects delivered on time during the year. 
This lack of time in projects plus the very inefficient and 
ineffective database generated that personnel did not 
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dedicate their limited time to create, search for, and 
consequently apply lessons learned. 
The senior management of the R&D organization 
was found to be cooperative with our applied 
research efforts. However, through the interviews we 
found that there is a lack of overhead assigned to 
projects by senior management. This limit the 
amount of resources a project can get to let the team 
members be an active participant in the knowledge 
system. Project and program managers face the 
challenge of adding the execution of knowledge 
processes as normal project activities under limited 
financial resources. 
Another important aspect of the senior 
management is the limited amount of infrastructure 
provided to the lower level of the organization, 
specifically, the reduced access to computers 
connected to the Intranet. Some of the technicians 
interviewed comment about the limited number of 
computers they have in the shop floor that they can 
use to access the lessons learned database. This lack 
of infrastructure limits the capabilities of personnel to 
contribute and benefit from the knowledge system. 
The management of projects and programs is an 
element of the project management system that does 
not provides complete support to the knowledge 
system. The stage-gate project management 
methodology followed in this organization included 
the discussion and potential implementation of 
lessons learned during the frequent project and 
program reviews. However, most of the project and 
program managers do not enforce this activity during 
the reviews. 
In despite of the integration of the discussion and 
application of lessons learned in the project 
management methodology, we found that this 
methodology does not incorporate the creation, 
searching, validation, and retrieval of lessons learned. 
Consequently, the project and program management 
do not include in their plans time to do these 
knowledge processes. A lack of time generated by the 
project management methodology, by the lack of 
human resources, and by the tight schedule of 
projects was identified as one of the reasons why 
personnel did not have the opportunity to contribute 
to the knowledge system. 
Also important is to recognize that to use the 
database personnel must have permission to do it. We 
found that some of the lower level personnel (i.e., the 
technicians) do not have permission to access the 
database and that they need to ask their project or 
program managers for permission to use the lessons 
learned database. This limited the opportunities that 
some personnel have to access the database. 
One last aspect regarding the management of 
projects and programs was the lack of encouragement to 
create and share lessons leaned, as well as, to comply 
with the expected discussion and application of lessons 
learned during the project reviews. This lack of 
enforcement could be suggested as one of the cause of a 
lack of motivation for certain personnel to contribute and 
benefit from the knowledge system. A lack of 
management encouragement and enforcement on the 
creation, search for, and application of lessons learned 
send the wrong message to the personnel that these 
knowledge processes are not as important as other 
project activities and that, if they do not do it, there will 
not be negative consequences to them. 
The management of knowledge function was found to be 
weak in the R&D organization. The knowledge manager 
that developed the database had left the organization few 
months before our first meeting. This left the 
organization without a leader that can direct and monitor 
actions that make possible the operation, enhancement, 
and overall sustainability of knowledge systems. After 
seeking more information on the functions of the 
knowledge manager, we found that the position does not 
exist in the organization. Consequently, there is not job 
description on the duties, responsibilities, and authorities 
of the knowledge manager. This lack of a formal 
knowledge management function generated a lack of 
support to the personnel seeking to contribute or benefit 
from the knowledge system. 
Another key aspect of the weak management of 
knowledge in the organization is the lack of a robust 
methodology to create, search for, retrieve, and apply 
lessons learned. The design, development, operation, and 
enhancement of a robust knowledge management 
methodology are key functions of knowledge managers. 
From our interviews we identified that most of the 
personnel do not know how to create, search for, and 
retrieve lessons learned. This lack of knowledge 
represents a failure of the knowledge management 
function because proper training had to be provided to 
the personnel. This lack of understanding is also a 
product of a lack of continuous contribution to the 
knowledge system. We believe that if the system were 
properly functioning, the personnel could learn how to 
contribute and benefit from the knowledge system by 
doing it. We also were able to identify that the personnel 
hold different definitions of what lessons learned are. 
Some individuals referred to lessons learned as learning 
generated only from positive project events, others as 
learning generated only from negative project events, 
while others referred lessons learned are a combination 
of the last two. They also communicated that there is not 
personal assistance provided by the organization that aid 
them to implement such lmowledge processes. If a 
problem arises during the use of the database, there is not 
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assistance or help built in the software that can aid 
them to solve the problem. 
The learning culture of the R&D organization was 
found to be counterproductive to the capabilities and 
performance of the knowledge system. Through our 
interviews we were able to identify norms, 
assumptions, and beliefs that do not support the 
creation, searching for, and application of lessons 
learned. Some individuals communicated that they 
believe that if they share what they know they can be 
replaced (i.e., loose their position or job). Other 
personnel suggested that sharing lessons learned after 
a negative event happen to the project can make the 
project team, the organization, themselves, or even 
the customers look bad. These believe and 
assumptions plus the assumptions that lessons 
learned collected from unique projects cannot apply 
to other projects represent a deficient learning culture 
in the R&D organization. A lack of learning culture 
will negatively influence the motivation of personnel 
to contribute to and benefit from the knowledge 
system. 
Step 7-Validating and discussing our understanding 
of the faulty elements of the knowledge system. 
After identifying the faulty elements of the 
knowledge system through the analysis of the data 
collected from the interviews we looked for 
validation of our results. We set a meeting with the 
project manager of the applied research project to 
discuss the results. Due to the complexity of the 
analysis and results we sent the results days ahead to 
promote understanding. We had a ·meeting in which 
we discuss the results and the project manager 
validated the faulty elements. The project manager 
agreed to set a meeting with a larger group to discuss 
and further validate the results. We met with senior, 
senior project, project, and program managers and 
presented the results of the analysis. 
During the meeting a senior manager expressed 
concern about the comment collected referring to the 
lack of computers in the shop floor. The company has 
very recently enhanced the number of computers and 
consequently the senior manager suggested this result 
was not valid. In despite of this comment, the entire 
participants agreed about the existence of each of the 
faulty element identified and of their influence upon 
the performance and capabilities of the lessons 
learned database. 
Results of the applied research project. In this 
applied research we were able to identified defective 
elements within a faulty knowledge system in an 
R&D organization. At the individual level we were 
able to support the existence of 3 faulty elements: 
lack of motivation, lack of capabilities, and lack of 
understanding on the creation, searching, and application 
of lessons learned. Five faulty organizational level 
elements were found to influence these 3 faulty 
individual level elements: the project and program 
management, the senior management, the learning 
culture, the knowledge management, and the type or 
nature of projects. 
Exhibit 1 represents a framework of the 
relationships among the faulty elements of the 
knowledge system. The most critical faulty element 
identified is the lack of a knowledge management 
function within the organization. This generates a lack of 
leadership, responsibility, accountability, and 
enforcement towards the design, deployment, 
enhancement, and operations of knowledge processes. A 
lack of a knowledge management function has generated 
a lack of attention to some knowledge processes 
capabilities. Specifically, there is not a robust 
methodology that guides employees to execute 
knowledge processes. This deficiency en the 
methodology enabled the creation of a tool (i.e., the 
lesson learned database) that does not support efficiently 
and effectively the knowledge processes. Senior and 
program management have also influenced the lack of 
capabilities of the individuals by not providing the 
adequate resources (e.g., time, budget) to the execution 
of the knowledge processes. Also important is the senior 
and program management support towards the 
knowledge management function and the learning 
culture. The learning culture promoted at this R&D 
organization does not support the creation and input in 
the database of lessons learned that resulted from 
mistakes, errors, or problems in the execution of the 
program and projects. 
Another element found relevant is the nature of 
projects. Tight schedules, confidentiality of information 
and data, and very unique deliverables are some of the 
main characteristics of the program and projects that 
make challenging provide a wrong perception of value of 
the execution of knowledge processes. Consequently, at 
the individual level personnel did not count with the right 
infrastructure that enables them to be capable to 
contribute and benefit from the knowledge system. In 
addition, personnel reported a lack of understanding on 
how to effectively contribute and benefit from the 
knowledge system.· 
Furthermore, we found that personnel is not willing to 
contribute to the knowledge system because they agree 
and believe that doing it will either not bring positive 
results or can bring negative results. The personnel lack 
of motivation to contribute and benefit from the 
knowledge system is supported by a lack of enforcement 
and encouragement of the execution of knowledge 
processes by project and program managers. 
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Managerial Implications 
The identification of the faulty elements of the 
knowledge system was a first step towards the 
enhancement of the performance and capabilities of 
the knowledge system in this R&D organization. 
After identifying the faulty elements the next step is 
to enhance them. However, from all the faulty 
elements identified in our analysis, one cannot be 
addressed without changing the strategy and mission 
of the business. The nature of the project and 
programs cannot be changed without a major impact 
in business performance. The organization competes 
in a fast paced environment characterized by unique 
projects, limited budgets, and restrictions in the 
access to data and information. To overcome this 
challenge, we recommend further investigation of 
business solutions that can enable the organization to 
minimize the influence of the nature of projects upon 
the performance and capabilities of the knowledge 
system. 
Another challenge we found during this 
investigation was the limited time that personnel can 
allocate to participate in the applied research project. 
Meetings with engineers, project, and program 
mangers were difficult to schedule due to their busy 
agendas. However, the response we got was 
definitely a plus in our investigation and 
demonstrated their commitment and of the senior 
management to this applied research project. 
A key enabler of this investigation was having a 
committed project management assigned to the 
applied research project within the organization. This 
project manager provided access to the right 
individuals at different organizational levels, which 
in consequence facilitated our data collection and 
analysis. The project manager also provided key 
infrastructure and negotiated our access to the 
organization. 
Senior managers and knowledge managers of 
project-based organizations in general and R&D 
organizations in particular can find value in the 
analysis and results of this investigation. We believe 
that the results of this investigation can be helpful for 
the design, development, deployment, and operation 
of new knowledge systems. We also suggest that the 
results we obtained are of particular value to the 
enhancement of faulty knowledge systems within 
project-based environments and R&D organizations. 
The results of this investigation contribute to 
literature on knowledge management and 
organizational learning in projects by identifying a 7 
steps applied research approach that can aid 
organizations in evaluating their faulty knowledge 
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identification of faulty elements of a knowledge 
system in project-based organizations. 
Conclusions 
The main objective of this applied research project 
was to analyze a faulty knowledge system in an R&D 
organization. A systems approach was undertaking to 
understand and identify the systemic relationships 
affecting knowledge creation, sharing, and 
application in this project-based environment. Faulty 
elements of the project and program management 
system and of the knowledge system were identified 
based on the extent to which the data collected 
demonstrated their influence upon the performance 
and capabilities of a lessons learned database. 
The analysis focuses on individual and 
organizational elements of the knowledge system. At 
the individual level we were able to support the 
existence of 3 faulty elements: lack of motivation, 
lack of capabilities, and lack of understanding on the 
creation, searching for, and application of lessons 
learned. Five faulty organizational level elements 
were found to influence these 3 faulty individual 
level elements: the project and program management, 
the senior management, the learning culture, the 
knowledge management, and the type or nature of 
projects. 
These results can be used by project-based 
organizations in general and R&D organizations in 
specific to design and develop robust knowledge 
systems. The applied research approach can be 
beneficial for the analysis and enhancement of faulty 
knowledge systems in these types of organizations. 
Academics and practitioners can use the research 
approach and results of this investigation as a 
foundation for further research and development on 
knowledge management and organizational learning 
in projects. 
Appendix A: Questionnaire used for the 
interviews. 
1. What knowledge do you often need in projects or 
programs that you rarely have? 
2. What knowledge do you think needs to be 
available through the LL database? 
3. How are you creating lessons learned? 
4. How do you think that lessons learned should be 
collected? 
5. What are the most relevant barriers that impede 
you to create lessons learned? 
6. What are the most relevant enablers that help 
you to create lessons learned? 
7. What are the most relevant barriers that impede 
you to apply lessons learned collected from your 
project or from other project in your project 
activities? 
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8. What are the most relevant enablers that help 
you to apply lessons learned collected from your 
project or from other project in your project 
activities? 
9. What is a lessons learned? 
10. What are the reasons why you do not implement 
lessons learned? 
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